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Abstract 
Personalization recommendation is the key technology in E-commerce, which affects the performance of E-
commerce system. This paper mainly introduces personalization recommendation system and its role, and several 
widely used recommendation technology. Through comparing and analyzing on the strengths and weaknesses of 
recommendation technology, it concludes that the combined application for a variety of techniques should satisfy the 
actual needs better. 
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1. Introduction
With the rapid development of the Internet, human race is brought into an ear of information society 
and network economy. E-commerce has become an important business mode in the 21st century and is an 
important force and tool driving forward society, economy, living and culture. New business 
environment makes deep effect on enterprise development and personal life. At the same time of new 
business opportunities provided for enterprises, enterprises are facing new challenges. 
2. Personalized recommendation system 
In the environment of e-commerce, there are many varieties and quantities of goods provided by 
sellers of network virtual shops. It is impossible for users to know all the goods via a small computer 
monitor, nor select goods like going shopping in a market. This requires sellers to provide some 
intellectual guide for selection, like sellers can recommend the goods that may be interested or satisfied 
by users based on users’ interests and preference so that users can buy the goods they need easily. At the 
time of recommendation, the potential requirement can be converted into actual requirement if sellers can 
recommend to users the goods that meet their vague requirement so that the sales quantity of goods can 
be increased. E-commerce recommendation system becomes one of the important ways to solve these 
problems.                                     .                                          
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3. Effect of personalized recommendation syste 
Personalized recommendation system is to recommend the objects satisfying users’ requirement, 
based on users’ features, e.g. interests and preference. The functions of the personalized recommendation 
system in E-commerce are to collect the information interested by users and then make personalized 
recommendations for users initiatively in real time based on users’ interests and preference. The 
recommendation results given by the system shall automatically change along with the change of goods 
database in the system and users’ interest information, so the opportunity of users getting known of goods 
can be improved effectively, as well as the potential trading and enterprises’ service level. Users shall 
trust the website because the system provides the convenience for them so as to effectively enhance 
customers’ loyalty to the e-commerce website. In summary, the effects of e-commerce recommendation 
system are mainly in three aspects:                                       .  
1) Convert users who browse an e-commerce website into purchaser; 
2) Improve cross-selling capability of an e-commerce website; 
3) Improve users’ loyalty to an e-commerce website. 
4. Comparison of commonly used personalized recommendation technologies 
 Personalized recommendation technology is the most critical technology and core of an e-commerce 
personalized recommendation system. It largely defines the quality of the personalized recommendation 
system. presently, the main recommendation technologies used in e-commerce personalized 
recommendation systems are: collaborative filtering recommendation, knowledge-based 
recommendation, effect-based recommendation, rule-based  recommendation, and content-based 
recommendation, etc.                 . 
1) Collaborative filtering recommendation technolgy
Collaborative filtering recommendation is one personalized recommendation method used by most 
people in the present application. It is one that uses goods as its recommendation objects in e-commerce. 
It recommends the goods that meet users’ interest and preference and has high personalization in its 
recommendation. The well-known systems are Group Lens/Net Perceptions, Ringo/Firefly, and Tapestry, 
etc. The collaborative filtering normally uses the nearest neighbor technology that calculates the distance 
between users by using the historic preference information of users. Then the weighted rating value for 
goods given by the nearest neighbors of a targeted user is used to predict how the targeted user likes 
some specific goods so that the system can make recommendation for the targeted user based on the 
preference grade. Compared with other methods, the collaborative filtering has the following advantages: 
It can make recommendation across types; there is no need of domain knowledge and others’ experiences 
are shared; and it has good self-adaptability. Along with time, the recommendation quality shall be 
improved. Sufficient implicit feedback can reduce users’ quantity of feedback and accelerate the 
personalized study. However, the main disadvantages are: cold start problem, sparisity problem, new-user 
problem, the problem that quality is decided by history dataset; and bad recommendation quality when a 
system starts.             .  
2)  Knowledge-based recommendation technology 
Different from collaborative filtering, knowledge-based recommendation is not created on the basis 
of user requirement and preference. There is no need of considering users’ history information. In the 
view of knowledge-based recommendation, user information can be any knowledge structure supporting 
inference, and is not necessary to be users’ requirement and preference. Compared with other methods, 
the advantages of knowledge-based recommendation are: to map users’ requirement to goods; to consider 
the non-goods properties; and the main disadvantages are: difficult to solicit knowledge and the 
recommendation is static.  
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3)  Effect-based recommendation technology 
Same as knowledge-based recommendation, it does not summarize the long-term description of 
users, but is based on the evaluation of the matching between user requirement and the sets that can be 
selected. So the recommendation can be made by calculating the effects brought for users by goods. The 
key problem is how to create an appropriate effect function for each user and take non-goods property 
into consideration. Compared with other methods, the main advantages of effect-based recommendation 
technology are: there is no cold-start and sparisity problem; it is sensitive to changes of users’ interest 
and preference; it takes non-goods property into consideration. And the main disadvantages are: users 
must input valid function; and recommendation is static with low flexibility; and the properties are 
overlapped, etc.  
4)  Association rule based recommendation technology 
Association rule based recommendation system is on the foundation of association rule. It is to use 
the purchased goods as the rule head and the recommended objects as the rule body. Among the 
procedure, the most critical and time-consuming part is to discover the association rule. But it can be 
carried out offline. The features of the system are easy implementation, good recommendation, and to 
dynamically convert changes of user interests into its recommendation results. Compared with other 
technologies, the main advantages of association rule based recommendation technology are: to discover 
new interests point; to require no domain knowledge; and its main disadvantages are: to be difficult to 
extract the association rule and be time consuming; to have the problem of synonymity of goods names; 
and to have low degree of personalization.                        .
5)  Content-based recommendation technology 
It is an extension and development of information filtering technology. Its items or objects are 
defined by the properties of the relative features and the system is to study users’ interests based on the 
ratings of objects’ features given by users, and make recommendation according to the matching between 
user information and the items that are to be predicted. Compared with other methods, the advantages of 
the content-based recommendation method are: to have the direct and visual recommendation results and 
to be interpreted easily; to have no need of domain knowledge. And the main disadvantages are: the 
sparisity problem, new user problem; complex properties that are not easy to be handled; the need of 
adequate data structure categorizer.                   .
The following table compares the advantages and disadvantages of all the recommendation 
technologies comprehensively.                                   .  
Recommendation 
technologies
Advantage  Disadvantage 
Collaborative filtering 
recommendation  
It can make recommendation across types; there is 
no need of domain knowledge and others’ 
experiences are shared; and it has good self-
adaptability. Along with time, the recommendation 
quality shall be improved. Sufficient implicit 
feedback can reduce users’ quantity of feedback and 
accelerate the personalized study.
Cold start problem, sparisity problem, 
new-user problem, the problem that 
quality is decided by history dataset; 
and bad recommendation quality when 
a system starts. 
Knowledge-based 
recommendation technology 
To map users’ requirement to goods; to consider the 
non-goods properties; and the main disadvantages 
are:
Difficult to solicit knowledge and the 
recommendation is static. 
Effect-based recommendation 
technology 
There is no cold-start and sparisity problem; it is 
sensitive to changes of users’ interest and 
preference; it takes non-goods property into 
consideration.  
Users must input valid function; and 
recommendation is static with low 
flexibility; and the properties are 
overlapped, etc. 
Association rule based 
recommendation technology 
To discover new interests point; to require no 
domain knowledge.  
To be difficult to extract the 
association rule and be time 
consuming; to have the problem of 
synonymity of goods names; and to 
have low degree of personalization. 
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Content-based 
recommendation technology To have the direct and visual recommendation 
results and to be interpreted easily; to have no need 
of domain knowledge.  
The sparisity problem, new user 
problem; complex properties that are 
not easy to be handled; the need of 
adequate data structure categorizer. 
5. Conclusion
By the comparison, it is not difficult to find out that the research on e-commerce personalized 
recommendation is a newly emerged domain. Though there are very good research results presently, 
there still exist many problems. Even though there have existed many recommendation technologies, the 
same recommendation method is applied for new customers who have registered and make no purchase 
as well as the old customers who have their purchase records, in which way personalization is not 
embodies. Due to the reason that all kinds of recommendation methods have their advantages and 
disadvantages, combined recommendation is commonly used in actual practice. The most studied and 
commonly used method is the combination of content-based recommendation and collaborative 
recommendation. The most important principal of combined recommendation is to avoid or complement 
the shortcomings of all kinds of recommendation technologies by combination. The further research and 
improvement concerning the personalized recommendation system are to safeguard personalized 
recommendation systems playing their roles in e-commerce.                                 .  
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